Objective: Evaluation of clinical and oncological safety of the modified fronto-lateral laryngectomy in the treatment of T1a-b glottic cancer. Methods: Retrospective review of charts of patients managed with classical fronto-lateral laryngectomy or with our modified technique using a cervical fascia flap and a false cord flap to reconstruct the defect. Results: No recurrence of cancer was observed in the present series and slight dysphonia was present in all cases. The patients managed with classical technique required a revision surgery for granulations or anterior synechia in 4 cases; those managed with modified technique did not need a second intervention.
Introduction
In the management of laryngeal cancer the choice of the conservative surgical technique depends upon the TNM staging, tumor location and laryngeal structures involved. The anterior commissure (AC) of the glottis is a ''risk region'' for two reasons: its anatomical structure and the difficulty in delineating the deep extension of the tumor, even with the help of radiological study. Anatomically the AC constitutes thin mucosa with absence of internal perichondrium of thyroid cartilage along with proximity of the crico-thyroid membrane and of the caudal end of the epiglottis. This may erroneously lead to clinical down staging of the tumor, as cT1, which after histopathological examination turns out to be pT4.
The role of the AC in the development of the tumor is a matter of debate. Several authors consider the AC as a low resistance area to neoplastic growth [1] [2] [3] [4] . Others authors suppose that AC is a barrier (wall) against anterior spreading of the tumor in the early phases of the tumoral growth [5, 6] .
The Broyles's tendon acts as a barrier against the deep infiltration of the tumor in the early phases, but it does not restrict superficial spread either in the supraglottic or subglottic direction.
Carcinoma involving the AC is more aggressive than carcinoma arising in other sites, with the consequent worse prognosis. This observation led Fini-Storchi to add an anatomical-oncological classification to TNM staging of neoplasm involving the AC [7] .
We present our oncologic and functional results in the patients affected by laryngeal cancer involving the AC treated with a modified frontal-lateral laryngectomy (FLL), a surgical procedure described by Leroux-Robert www.elsevier.com/locate/anl Auris Nasus Larynx 37 (2010) [469] [470] [471] [472] [473] in 1956 [8] and popularized in Europe in 1970s [9] , that today may be helpful in selected cases not well managed with endoscopic laser microsurgery or horizontal partial laryngectomies.
Materials and methods
A retrospective chart review of patients treated for laryngeal cancer with frontal-lateral laryngectomy in our department from 1994 to 2000 was conducted. History and symptoms were recorded in all cases. All patients underwent complete head and neck check up, including upper aerodigestive endoscopic examination. A computed tomography with contrast enhancement of the neck and standard X-ray chest projection were done in all patients. Patients were classified in accordance with TNM staging system. Biopsy of the laryngeal lesion was done under direct microlaryngoscopy in general anesthesia followed by FLL. Modified fronto-lateral technique was performed in about half of the patients since 1997, when we planned and introduced the variation from the classical technique. Complete information including all treatment options (i.e. surgery and radiation therapy) was provided to all patients and informed consent was obtained.
Surgical technique: the modification of the LerouxRobert technique consists of two additional surgical steps: (1) the use of a superficial fascia flap, dissected at the beginning of the operation, to reconstruct the defect due to excision of thyroid cartilage (Figs. 1 and 2) and (2) a shifting flap of false cord to reconstruct the glottic defect (Fig. 3) .
In all cases temporary tracheostomy was performed and a naso-gastric tube was positioned. The voice rehabilitation was done after tracheostomy closure by speech-language pathologist for a period of 3 months.
The minimum follow-up period was of 5 years. It was accomplished with endoscopic evaluation of larynx and head and neck clinical examination at 1, 2, 3, 6, and 9 months in the first year after operation, every 6 months in the second and third year and once every year thereafter. Our Institutional Review Board approved the present study.
Results
Twenty-one male patients with fronto-lateral laryngectomy were treated in our Department, from 1994 to 2000, to manage glottic cancer extending to the AC. All patients who underwent surgery refused radiation therapy as treatment. The mean age was 64 years (range 53-75 years). All patients were heavy smokers: 6 patients more than 20 cigarettes per day and 15 patients more than 30. In 13 cases more than 200 ml of daily alcohol consumption was associated with smoking. The symptoms recorded were: dysphonia in 21 cases, productive cough in 7 cases and dry in 3 patients, pharyngeal discomfort in 4 patients. The biopsy showed an infiltrating squamous cell carcinoma in all cases. The Leroux-Robert's fronto-lateral laryngectomy was performed in 8 cases until March 1997. Since June 1997 to December 2000 we performed the modified technique described above in 13 patients.
The definitive histopathological examination confirmed the presence of a squamous cell carcinoma in all series. In 5 (23%) out of 21 patients an early thyroid cartilage invasion was present, but always contained by the cartilage.
The naso-gastric tube was positioned for an average of 6 days (range 4-13 days). The deglutition was normal in all cases. The tracheostomy tube was kept for less than 10 days in 10 patients, between 10 and 20 days in 10 patients and 25 days in one case.
The mean follow-up was 9.5 years (range 7-15 years). All patients presented with slight dysphonia. In 4 patients treated with the classical Leroux-Robert technique a revision microlaryngoscopic surgery was necessary to remove glottic granulations in 3 patients and anterior synechia in 1 (Fig. 4) . In the patients managed with the modified fronto-lateral technique we noted glottic granulations only in one case. All patients are without recurrence till date (Fig. 5) .
Discussion
The surgical treatment of T1a-b glottic cancer with AC involvement, extending to the anterior third of the Fig. 2 . Scheme of the cervical fascia flap suture: (a) the thyroid cartilage gap created after tumor removal will be covered by the cervical fascia flap elevated as first step of the operation; (b) the suture of the flap to the cartilage border and to the strap muscles, over the thyroid cartilage gap. Fig. 3 . Scheme of the false cord flap to reconstruct the glottic plane after tumor removal; the flap is dissected and rotated downward to fill the glottic plane gap and then sutured.
contralateral vocal cord, has two main objectives: (1) oncologically safe excision; (2) sparing of laryngeal functions. The less invasive techniques, such as endoscopic laser microsurgical approach, is often preferred because of few postoperative complications and it allows preservation of thyroid cartilage integrity thus leaving a natural barrier in case of recurrence.
Sometimes doubt exists about the deep extension of cancer involving the AC toward the thyroid cartilage. In this case choice of a less invasive technique (transoral surgery) may not be appropriate, while a supracricoid partial laryngectomy as cricohyoidoepiglottopexy may represent an overtreatment; therefore in our view the use of the vertical partial surgery such as the FLL offers a more effective control of the disease, with preservation of laryngeal function in case of only one vocal cord and AC involvement.
Leroux-Robert demonstrated that the FLL permits the excision of the vocal cord, the correspondent subglottic area, AC and subcommissural region. The technique includes resection of the dihedral angle of thyroid cartilage together with the lesion. According to Leroux-Robert the indication of FLL is a cancer that involves the vocal cord from the arytenoid cartilage to the AC, even if the motility of such a cord is impaired.
The Leroux-Robert's indication enjoyed wide popularity among several authors [3, [10] [11] [12] [13] . Other authors adopted the FLL in the vocal cord carcinoma that crosses the midline in the region of AC [14] .
The posterior extension toward the arythenoid cartilage is not an absolute contraindication to perform FLL. De Campora and Radici limit the FLL application to vocal cord cancer that does not involve the vocal process of the arythenoid cartilage and disapproves this technique also in cases with contralateral vocal cord involvement, subglottic and ventricular extension [3] .
The postoperative period after FLL requires hospitalization for about 6 days because of tracheostomy tube management and naso-gastric tube feeding. Tracheostomy tube was needed for a mean period of 11 days (only one case needed it for 25 days), until the healing of glottis was considered safe for breathing. It is noticeable that Brumund et al. reported a large series of patients treated with FLL without performing a temporary tracheostomy and without naso-gastric tube positioning. However, our data of postoperative care are in accordance with the length of time previously reported in literature [9, 15, 16] .
The voice quality after a classic FLL is similar to that obtained after a cordectomy via laryngofissure. The anterior synechia seems to have a significant impact on the voice quality in patients treated with FLL [17] . As suggested by some authors, the reconstruction of the glottis with a false cord flap results in a better phonatory outcome, because of reduction of the risk of anterior synechia [18, 19] . The cervical fascia or mucochondral nasal septum free flap [20] gives a good support to the pre-laryngeal tissues, avoiding its herniation in the laryngeal space, and facilitating the glottic healing (Fig. 5) . In our experience the cervical fascia and the false cord flap give a good functional result and for this reason we adopted such technique in all patients since 1997.
The rate of complications in our patients was low. No patients had infection of wound or fistula formation. The modification of the classical technique allowed, in our series, a drastic reduction of laryngeal granulation development in the postoperative period.
We did not observe any problem in swallowing in our series of patients; the nasal-gastric tube was removed in all patients in about 6 days from operation.
The absence of local recurrence in our series is probably due to strict selection of patients; we performed FLL only in patients with a glottic cancer T1a-b with AC involvement. Fiorella et al. showed that FLL was not sufficient for advanced tumor involving AC [13] . We usually advocate a supracricoid partial laryngectomy (i.e. cricohyoidoepiglottopexy) for glottic T2 stage, because of high risk of recurrence noted in the other centre [21, 22] .
In the last decade we performed less FLL due to practice of endoscopic CO 2 laser surgery that permitted excision of T1a-b glottic tumors. We reserve the modified FLL for patients with AC involvement who have contraindication to laser surgery, inadequate laryngeal exposure for endoscopic surgery, and for patients with low performance status in which reconstructive laryngectomy procedures are contraindicated.
Conclusions
Head and neck surgeons should consider fronto-lateral laryngectomy for selected patients that choose surgical therapy and are not well manageable with CO 2 laser surgery. In T1a-b glottic tumor with AC involvement this technique gives a reasonable oncological safe resection. The recurrence rate is comparable with other procedures for T1a-b glottic cancer, but the postoperative period is longer and needs an intensive rehabilitation process. From the time when we adopted the modified FLL we observed optimal results in disease treatment and functional outcome. The modified technique reduces the postoperative risk of synechia and granulation tissue development thus improving the quality of the voice.
